Drayer, N. M. (1974). Archives of Disease in Childhood, 49, 616. Height of diabetic children at onset of symptoms. At the onset of classical symptoms of diabetes mellitus, the height of the boys (expressed as SD score) was greater than the height of the girls. Also, diabetic boys were significantly taller than healthy (control) boys, but diabetic girls were not significantly taller than control girls. There was no significant difference in the midparental height, or in the age of the parents of the diabetic boys and girls.
When plotting the growth of diabetic children, it appeared that there was a difference in height of these children at the onset of symptoms compared with healthy controls, and that there was also a sex difference. The diabetic boys appeared to be relatively taller than the diabetic girls. An assessment of the initial height, as well as of the parental height and age, was therefore made.
Methods
The heights recorded for 62 diabetic children at the onset of the classical symptoms of diabetes, such as thirst and polyuria, were used. The diabetic children studied were living in the three northern provinces of the Netherlands. They were under the private care of two paediatricians, or were attending the diabetic clinic at the Academic Hospital. With the exception of 2 boys and 1 girl born in 1954 and 1957, the diabetic children were born after 1958.
In 1970 the heights and age of 639 boys and 322 girls, aged 4 to 14 years, attending school in Groningen, were recorded for matched controls. A matched control child was a child who most closely corresponded in age to the diabetic child's age.
The mean heights and SD of Dutch children, obtained from a national survey conducted in 1965 (van Wieringen, 1971) , were used to calculate the SD score (Tanner et al., 1971) for both the diabetic children and their matched controls. The SD score of the height measurement is the height minus the mean height divided by the SD of the height at the relevant age. Height measurements were made by the method of Tanner, Whitehouse, and Takaishi (1966) for the matched control children aged 6 to 14 years. For the other children a modification was used in which firm traction upwards was not applied under the mastoid processes. Received 11 February 1974. The results are given as mean ± SD. Statistical significance was assessed by the 't' test (two-sided).
Results
The initial heights of 31 boys and 31 girls with diabetes mellitus and the heights of their matched controls were plotted on the Dutch growth charts (van Wieringen, 1971) and are shown in Fig. 1 and 2. the age group 4 to 14 years. The heights are expressed in cm as well as in SD scores. The greatest difference in age between a diabetic child and his matched control was 0 071 years.
The diabetic boys were significantly (P <0 001) taller than the Dutch children, but the diabetic girls were not. Subdividing the age group of 4 to 14 years into two groups, 4 to 9 years and 9 to 14 years, showed that the diabetic boys aged 4 to 9 were taller (P <0 01), but that the diabetic boys aged 9 to 14 were not significantly taller (0*5 < P <0 1) than the Dutch children.
Of the matched control children the boys did not differ significantly in height from the national survey boys, but the girls did. They were taller in the age group 4 to 14 years (P <0 02) and in the subgroup aged 4 to 9 years (P <0 05).
Compared to the matched controls, the diabetic boys aged 4 to 14 years were taller (P <0 01) ( Table  II) . The boys in the subgroup of 4 to 9 years were also taller. The diabetic girls were not significantly different in height from the matched controls; however, the diabetic girls in the subgroup 4 to 9 years were shorter (P <0 05). The diabetic boys were significantly taller than the diabetic girls, but the difference in height for both subgroups 4 to 9 years and 9 to 14 years was not significant (Table  III) .
There was no significant difference in the midparental heights, or in the mean ages of the fathers or of the mothers of the diabetic boys and girls, as shown in Table IV . There was no striking difference in the birth order of the diabetic boys and girls, as shown in Table V .
Discussion
The difficulty in obtaining a good control series has been raised previously by other authors (Leupold, 1960; Craig, 1970 It is difficult to interpret the finding that the matched control girls, and not the boys, were significantly taller than the national survey children. In view of this finding one can understand that at the onset of symptoms the diabetic girls, who were not different in height from the national survey children, were smaller in the age group 4 to 9 years (P < 0 O5) than the local matched controls.
It can be concluded that diabetic boys at the onset of symptoms are taller than the national survey children as well as taller than the local matched controls. Knowing the wide range at which puberty begins, it is not surprising that a comparison of two transverse studies fails to show a significant difference in height for the small subgroup of 11 boys aged 9 to 14 years, compared with both control groups.
The published reports summarized in Table VI give conflicting reports on the initial height of diabetic children. As a group, the diabetic children's height can be taller or smaller than the control group, or be of the same height.
No study yet mentions a sex difference, though Pond (1971) noticed that both diabetic boys and girls tended to be taller than controls, and that the tendency is more marked in girls (P <0 001) than in boys (P <0 05). In this study, by using SD scores, diabetic boys were found to be significantly taller than diabetic girls. A sex difference was not found for the subgroups 4-9 years and 9-14 years, but a sex difference could conceivably have been shown to occur if both subgroups had been larger. No difference in midparental height, parental age, or in birth order was found between boys or girls. The suggestion could be made that the diabetic condition favours the expression of the genes causing tallness, and this expression could be sex limited. It could also be that the metabolic and/or anatomic abnormalities inherent in juvenile diabetes mellitus cause either an imbalance in the neuroendocrine regulation of growth or a disturbance in the tissues responsible for growth, and in this way increase the growth in height in boys, but not in girls. Tanner et al. (1959) suggested thyroid hormone as the only possible hormone that might be implicated in the mechanism, whereby the normal male maintains his relative growth retardation throughout the growing period. However, no indication of any sex difference in thyroid function in normal boys and girls could be found. Hypoglycaemia stimulates growth hormone release (Roth et al., 1963) and hypoglycaemic episodes are known to occur before the classical symptoms of diabetes mellitus, such as thirst and polyuria, appear (Allen, 1953) . However, no difference in the occurrence of these hypoglycaemic episodes between boys and girls has been reported to the author's knowledge. Also, no sex difference has been reported in skeletal maturation in diabetic children (White, 1959) . The mechanism(s) causing the sex difference in the initial height in our diabetic children remains obscure.
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